Estrogen regulates somatostatin receptor subtype 2 messenger ribonucleic acid expression in human breast cancer cells.
Somatostatin (SRIF) and its analogs exhibit antiproliferative effects that are mediated by SRIF receptors (sst) present in responsive normal and neoplastic tissue including breast cancer. However, information regarding regulation of sst gene expression in cancer cells and modulation of SRIF binding is limited. In the present study we have determined the pattern of sst subtype messenger RNA (mRNA) expression in human breast cancer cells. Furthermore, we investigated the effect of 17beta-Estradiol (E2) treatment on steady state levels of sst mRNA by solution hybridization/nuclease protection analysis and on SRIF binding to membranes of treated cells by receptor binding assay. sst2 mRNA was highly expressed in T47D, ZR75-1, and MDA MB231 cells. Transcripts for sst1 were also detected at very low levels in ZR75-1 cells, whereas sst5 mRNA was expressed at low levels in MCF-7 cells. No sst subtype was detected in MDA MB 435s cells. When the estrogen receptor (ER)(+) cell lines T47D and ZR75-1 were cultured in phenol red-free media plus CS-FCS, sst2 mRNA levels decreased by 60-80% compared with complete serum controls. Adding E2 restored sst2 mRNA levels to control in both cell lines. Moreover, the effect of E2 on sst2 gene expression in T47D and ZR75-1 cells was dose- and time-dependent. In contrast, neither culturing in phenol red-free media plus CS-FCS nor E2 influenced sst2 expression in the ER(-) cell line MDA MB231. E2-induced regulation of SRIF binding and sst2 mRNA expression occurred in a parallel manner in T47D cells but were dissociated in ZR75-1 cells. The pure antiestrogen ICI 182 780 inhibited E2-induced sst2 expression in both cell lines. The antiestrogen 4OH tamoxifen showed strong estrogen-like effects on sst2 mRNA expression in T47D cells, while acting as a potent antiestrogen in ZR75-1 cells. Thus, these data suggest that E2 regulates sst2 expression in human breast cancer cell lines through the ER. The human breast cancer cell lines provide a useful model to examine the molecular mechanisms involved in E2 regulation of sst2 expression.